The study was conducted from February 2013 to December 2013 at KIST Medical College using a self-administered, pretested, structured questionnaire. The maximum possible scores for knowledge, attitude, and total were 100, 95, and 195, respectively. Baseline knowledge and attitude were studied. Two months after the questionnaire, an intervention that used a combination of methods about pharmacovigilance and consumer pharmacovigilance was undertaken. Knowledge and attitudes were studied immediately after the intervention. Scores before and after the intervention were compared using Wilcoxon signedrank test.
What new information is offered in this study?
This study offers insight into healthcare professionals' knowledge of and attitude towards pharmacovigilance and consumer pharmacovigilance at a regional pharmacovigilance centre in Nepal. It also highlights how an educational intervention improved the HCPs' knowledge and attitude.
What are the implications for research, policy, or practice?
There is an urgent need for developing guidelines to initiate an improvement in consumer pharmacovigilance in Nepal with respect to attitudes towards and reporting of ADRs.
Background
Adverse drug reactions (ADRs) are a major cause for morbidity and mortality globally. 1, 2 The World Health Organization (WHO) defines an ADR as "a response to a drug which is harmful and unintended, and which occurs at doses normally used in man for the prophylaxis, diagnosis, or therapy of disease or for the modification of body functions". 3 ADRs can be a big threat to the health of people in Nepal given the variety of allopathic, traditional, homeopathic, and ayurvedic medicines available on the market. Hence, reporting of ADRs should be a priority area.
Underreporting of ADRs remains a big problem worldwide. 4 A systematic review published in 2006, which analysed the causes of underreporting, mentions that only 5-10 per cent of ADRs are reported. 5 This review had examined studies estimating underreporting of ADRs. 5 The underreporting rate of ADRs by general practitioners ranged from 36 per cent to more than 99 per cent, while in the hospital setting underreporting rates ranged from 59 per cent to 100 per cent. Many factors contribute to underreporting by Healthcare Professionals (HCPs); [6] [7] [8] however, their knowledge of and attitudes towards ADR and ADR reporting is an important factor. 8 Spontaneous reporting by healthcare professionals is the most common method used to report ADRs. 9 HCPs in Nepal are medical doctors that have an undergraduate medical degree (MBBS) or advanced qualifications, dental surgeons that have a Bachelor in Dental Surgery, pharmacists, and paramedical professionals such as health assistants (HAs), community medicine auxiliaries (CMAs), auxiliary nursing midwives (ANMs), and community health workers (CHWs). 10 Upon completing 10 years of schooling, HAs and CMAs undergo basic medical training of 36 months and 18 months, respectively. HAs and CMAs receive training to diagnose and treat common illnesses and can refer patients for more specialised care as required. 10 They can treat patients suffering from minor illnesses and prescribe a few select medicines. After 10 years of schooling, auxiliary nursing midwives obtain basic nursing training of 18 months; they assist in the delivery of babies. 13 Nepal became a member of the International Pharmacovigilance Programme in 2007. 14 
KIST Medical
College joined the programme as a regional centre in July 2008. 15 Presently, there are seven regional pharmacovigilance centres in Nepal reporting ADRs to the national centre, which sends reports to the Uppsala Monitoring Centre in Sweden, a centre for international service and scientific research towards patient safety. 16 Nepal's existing ADR reporting system relies on voluntary reporting as the main source of information. 17 The national centre has designed a national ADR reporting form for HCPs. Different regional centres have their own ADR forms based on the national form, however, approximately 40 per cent of healthcare professionals who could play an important role in reporting ADRs both inside and outside the regional pharmacovigilance centres are unaware of the form's existence and its intended use as a reporting mechanism for suspected ADRs. 18 To date, consumers are not involved in
Nepal's ADR reporting system.
The national pharmacovigilance centre encourages ADR reporting by HCPs, but according to DDA statistics, by the end of 2013 only 523 ADRs had been reported. 19 The WHO
indicates that fully functional pharmacovigilance systems should expect to receive 200 ADR reports per year per million population; for Nepal, that equates to 6,097 ADR reports per year for its population of 30.5 million. 20 Nepal, being a developing country, has to overcome many obstacles to develop a strong pharmacovigilance programme. Many factors, including lack of full-time dedicated staff responsible for pharmacovigilance activities, lack of public awareness programmes, and lack of standard guidelines for pharmacovigilance, have been found to cause underreporting of ADRs. 17 One of the most important limitations of Nepal's existing pharmacovigilance programme is lack of dedicated personnel responsible for managing the pharmacovigilance programmes in the regional centres. 17 Currently, there is also only one person in the national pharmacovigilance centre that coordinates pharmacovigilance activities. 21 Common reasons cited for underreporting by HCPs were ignorance and insecurity, 5 indifference or lack of interest in registering ADRs, and lack of time due to competing demands in the clinical routine. Another study conducted in India described lack of time to fill in a report, lack of time to actively look for ADRs, and lack of confidence as common factors for underreporting. 22 Certain HCPs may be interested in reporting ADRs because of their professional interest to inform others. 5 In a recent study in Nepal, the prevalence of ADRs was found to be 0.86 per cent, with a male-to-female ADR prevalence ratio of 0.85 and proportion of severe ADRs as 10.81 per cent. These findings, demonstrating the high rate of ADR in this country, underpin the necessity to further examine the causes and consequences of ADRs in Nepal. 27 The valley includes three districts: Lalitpur, Kathmandu, and Bhaktapur.
Study design
The design was cross-sectional: one-group pre-test-posttest (quasi experimental) design. The study population comprised healthcare professionals working at KIST Medical College, Lalitpur District, Nepal.
Sampling method
The method used was random sampling and was conducted among medical doctors, dentists, nursing staff, and other HCPs. From the 235 HCPs employed at KIST Medical College, 105 were included in the study. Only 105 respondents were included because the HCPs were advised not to hamper their important duties, so some could not take time off to participate.
Sample size calculation
For sample size calculation, we assumed that the knowledge should be about 40 per cent in our population of HCPs. This was obtained from the results of the pilot test and also from the literature review. The hospital management supported the study and all interested HCPs working at KIST Medical College were included in it. The hospital management allotted a certain time period where the authors could interact with the doctors, dentists, nurses, HAs, and CMAs. This was arranged during one of the clinico-investigative conferences, which is a regular academic activity. This arrangement allowed the authors to have enough time to introduce the study to the respondents and answer their queries. Knowledge and attitude regarding pharmacovigilance and consumer pharmacovigilance were studied using a questionnaire.
Demographics
Information like gender, age, ethnic/caste group, working experience, and educational qualifications of the respondents was noted. Participants' knowledge and attitudes were measured by noting their agreement with a set of 39 statements using a Likert-type scale.
Scoring system
The scoring system used was: 5=strongly agree, 4=agree, 3=neutral, 2=disagree, and 1=strongly disagree. There were 20 statements for assessing knowledge with a maximum possible score of 100 and 19 statements for attitude with a maximum possible score of 95. The total scores before and after the module were obtained by adding the "Knowledge" and "Attitude" scores. The maximum total score was 195. The median and interquartile range was calculated for "Knowledge", "Attitude", and "total" scores. The questionnaire addressed different aspects of pharmacovigilance and consumer pharmacovigilance. The topics to be included in the questionnaire were developed on the basis of review of the literature and the authors' experiences of important issues related to pharmacovigilance in Nepal. 12, 17, 24, 25 Inputs were also obtained from other experts in this field. To avoid bias, certain statements were negative and their scores were reversed while calculating the total score. Knowledge, attitude, and total scores were compared before and after the educational intervention.
Development of the questionnaire
The questionnaire included questions about knowledge of and attitude towards pharmacovigilance and consumer pharmacovigilance based on previous studies. The topics covered were the origin of pharmacovigilance in Nepal, progress and status of pharmacovigilance, and the country's present system of pharmacovigilance. Information about reporting ADRs, who can report ADRs, and location and functions of the national pharmacovigilance centre were also covered.
As a part of their professional role, HCPs are taught and trained to report ADRs; this training was enhanced by the educational intervention with an added emphasis on consumer reporting of ADRs. Manuscripts and published papers describing similar research and methodological issues were also studied to help us with designing the educational intervention. 12, 17, 24, 25 The questionnaire was developed after discussion and deliberations among the researchers. After finalising the statements, these were further discussed with other faculty members of the department for their inputs. Inputs were also obtained from other researchers in the field. The questionnaire was developed in English ( Figure 1 ) and was pilot tested.
Pretesting of the questionnaire
The questionnaire was pretested for readability and ease of understanding among 12 HCPs (medical doctors, nurses, and pharmacists). The data obtained was not included in the study. Face validation was done by our departmental colleagues. Then, the questionnaire was sent to faculties of other departments for their input regarding readability and grammatical errors. Content validation was done by sending the questionnaire to the content experts of pharmacovigilance within Nepal. Internal consistency was measured by calculating Cronbach's alpha value, which was 0.78, indicating good reliability.
Conduct of the study
This study was carried out in two phases. During the first phase, baseline knowledge and attitude of HCPs was studied so that strengths and deficiencies could be noted and an appropriate educational intervention planned. The second phase was done post-intervention with the same group. The time interval between the first phase of the study and the intervention was two months.
The subject areas covered during the educational session were those where participants had less knowledge and poor attitude as identified from their responses to the questionnaire. There was a presentation on important issues related to medicines, their effects on patient safety, as well as on the definition of pharmacovigilance and classification of ADRs, the WHO online database for reporting ADRs, and details about the ADR reporting form developed by the regional pharmacovigilance centre and the national ADR reporting form.
This was followed by a poster session where participants were provided with important information regarding pharmacovigilance. The posters focused on areas like different types of ADRs, reporting of ADRs, where to report and to whom to report, ADR reporting forms, and possible benefits of involving consumers in Nepal's existing pharmacovigilance programme. These posters were obtained from the Department of Drug Administration. Several issues relating to medicine-use problems were also discussed; for example, "sound alike" and "look alike" (SALA) drugs, and management of ADRs. Inputs about the process to be followed and topics to be discussed during the intervention process were obtained from medical educators in the institution, other researchers working in the field of pharmacovigilance, and previous studies. 12, 17, 24, 25 Statistical analysis After the intervention, scores for knowledge and attitude were again measured using the same questionnaire. The collected data was analysed using SPSS version 19.0 for Windows (SPSS Inc., Chicago, Illinois). The knowledge, attitude, and total scores before and after the educational intervention were tested for normality of distribution using one sample Kolmogorov-Smirnov test. The samples did not follow a normal distribution and the median was calculated as a measure of central tendency, interquartile range as a measure of variance, and non-parametric tests were used for comparison between different subgroups of respondents pre-intervention. Scores before and after the intervention were compared using the Wilcoxon signedrank test. Median knowledge, attitude, and total scores were also compared among different subgroups of respondents both before and after the intervention across categories. A p value less than 0.05 was taken as statistically significant.
Ethical considerations
KIST Medical College's Institutional Research Committee approved this study. All HCPs were informed about the aims and objectives of the study and invited to participate. Written informed consent was obtained from all participants.
Results

Respondent demographics
Details of the respondents' demographic characteristics are shown in Table 1 . 
Scores for knowledge and attitude
The median (interquartile range) knowledge and attitude scores before the intervention were 56 (7) and 72 (9), respectively, while the median total score was 127 (16) . The median knowledge and attitude scores after the intervention were 72 (8) and 75 (11.5), respectively, while the total median score increased to 146 (16.5). The maximum possible knowledge and attitude scores were 100 and 95, respectively. On comparing pre-and postintervention scores using the Wilcoxon signed-rank test, knowledge (p<0.001), attitude (p<0.001), and total scores (p<0.001) increased after the intervention (Table 2 ). 
<0.001
The scores before and after the intervention were compared using Wilcoxon signed-rank test.
The scores of certain statements from the questionnaire were low before the intervention but increased postintervention. Examples include:
#3. Adverse drug reactions are one of the major causes of death in the world. #10. Consumers' ADR reporting should be encouraged. #13. DDA should also emphasise for consumers' reporting of ADRs. #17. Over-the-counter medicines do not cause any ADRs. #19. Many adverse effects are preventable. #30. The report given by patients can be a good source of information of ADR. Table 3 compares median total scores among various subgroups of respondents both before and after the intervention across each category of these independent variables.
The scores of different subgroups of respondents before the intervention
The median (IQR) knowledge scores improved significantly among females compared to males from 57 (8) 
Attitude towards pharmacovigilance and consumer pharmacovigilance among different subgroups postintervention
Males showed a significant improvement in their attitude towards pharmacovigilance post-intervention. Respondents from all age groups showed an improvement in scores, but those aged 21-30 showed a statistically significant improvement from 71 (11) to 73 (11), (p<0.001). Similarly, professionals from all ethnic backgrounds showed a significant improvement in scores post-intervention. Medical doctors showed significant improvement in attitude scores post-intervention, from 72 (10) to 76 (11), (p<0.001). Professionals having less than one year experience and bachelor level of educational qualification showed significant improvement from 69 (9) to 71(10), (p<0.001) and 71 (12) to 73(13), (p<0.001). There was no significant difference in attitude scores among pharmacists and other HCPs post-intervention.
Discussion
Reporting of ADRs is a very important and essential component of pharmacovigilance systems worldwide and is an essential part of the safety surveillance of marketed drugs. Spontaneous reporting remains an important tool for detecting and reporting ADRs. Studies have been done previously to evaluate HCPs' knowledge of and attitude towards pharmacovigilance, but the concept of consumer pharmacovigilance is a new concept in developing countries like Nepal. 17 To the best of our knowledge this is among the first studies to be done in Nepal among HCPs assessing knowledge of and attitude toward pharmacovigilance and consumer pharmacovigilance before and after an educational intervention. The overall median knowledge, attitude, and total scores improved significantly postintervention. Differences in scores for knowledge and attitude were noted among certain groups of respondents both before and after the intervention. Pharmacovigilance and consumer pharmacovigilance should be emphasised during continuing professional education programmes and the educational intervention should be carried out at least twice a year for new HCPs joining the institution.
Knowledge
The scores for awareness about ADRs and Nepal's ADR reporting system was low among HCPs in our study, which is similar to other studies previously reported. 14, [27] [28] [29] [30] Various studies from developed countries like the United Kingdom and the United States have shown a higher rate of ADR reporting and relatively higher awareness and knowledge about pharmacovigilance among HCPs. [31] [32] [33] In the UK, most medical schools have included the yellow card ADR reporting scheme in the undergraduate syllabi and the skills for reporting ADRs are assessed. 34 In this study, doctors and nurses had slightly higher scores than other HCPs. This was similar to that observed in a study done among HCPs at a medical college in Nepal. 31 Differences in the extent of knowledge and awareness in developing countries may be due to non-inclusion of ADRs, reporting of ADRs, and the assessments for ADRs in the curriculum. In Nepal, certain medical schools have included these topics in their undergraduate syllabi for medical students, whereas many others medical schools in Nepal have still not done so. 35 The same scenario is noted with paramedical and nursing syllabi.
Awareness can be increased among HCPs by disseminating information about ADRs in continuous professional education sessions and other training related to pharmacovigilance. This can be a periodic educational process done regularly to encourage HCPs to report ADRs. In previous studies, improvement in knowledge has been shown to be associated with respondents' level of education.
36
In a recent study conducted among pharmacists regarding knowledge of and attitudes toward herbal medicine, the median knowledge scores improved after the educational intervention.
37
Attitude Attitude improved among both male and female respondents. Similarly, HCPs from different ethnic backgrounds observed improvement in scores, but Chettris showed a significant improvement. This may be due to the changing scenario with people from different ethnic backgrounds now obtaining more resources for education in this area. In Nepal, there are various ethnic groups whose members share a common tradition, often consisting of a common language and culture, and a shared religion. The caste group is a system of social stratification in which communities are defined by thousands of traditional groups called jatis. 38 Attitude can be one's own idea to express an appropriate behaviour for treatment-seeking practices. 39 Recommendations, strengths, and limitations of the study This study emphasises the importance of an educational intervention for improved knowledge of and attitude towards pharmacovigilance among healthcare professionals for better patient safety. This study enables all HCPs to understand the importance of pharmacovigilance, including the process for ADR reporting, and involving consumers as an important stakeholder for promoting consumer pharmacovigilance in Nepal. Similar studies are required in other regional centres to provide a more valid conclusion on the state of pharmacovigilance across Nepal.
This study has some limitations. We were unable to include all healthcare professionals in the study. Furthermore, all HCPs relevant to this study could not be contacted for the pre-test process and some HCPs, particularly nurses, were unable to take time out of their busy schedules despite our best efforts to create convenient time slots for conducting the study.
Conclusion
An educational intervention using different methods facilitating better understanding of pharmacovigilance and consumer pharmacovigilance-related issues was found to be effective in significantly improving knowledge, attitude, and total scores. However, since the intervention was carried out only once, its effect on retention of knowledge was not measured. More resource-intensive educational sessions are needed to gather information on ADRs and reporting of ADRs by healthcare professionals and consumers in a developing country like Nepal. Short training sessions or workshops should be arranged specifically for healthcare professionals like doctors, nurses, pharmacists, dentists, and also to consumers like patients, and school and college teachers, to educate them about reporting ADRs within the wider community. Further studies among a larger population of healthcare professionals are required. For the following statements score using the following key (1=strongly disagree with the statement, 2=disagree with the statement, 3=neutral, 4=agree with the statement, 5=strongly agree with the statement.) Use whole numbers only. 
